DURING 1908 and 1909 cases of small-pox occurred in the borough of Stockport in which, after careful inquiry, there was evidence of infection being conveyed through the medium of raw cotton from foreign countries where small-pox is endemic.
-Should any infection exist in the raw material thus dealt with it is. easy to see how it is possible for infection to be conveyed directly to the mouth of the operative handling it, and how infected material which might be quite harmless with ordinary handling might become dangerous when the infection is thus introduced into the system of a susceptible individual. Having regard to the incubation period and the time of arrival of the raw material in England, I ascertained that the consignment of cotton which might have given rise to this case of small-pox came from Memphis, and was shipped from New Orleans; rnoreover, while small-pox is endemic in these parts, it was more than usually prevalent at the time when the supposed infective consignment was gathered and imported.
This case was discrete and mild, and it is interesting that no secondary cases arose from it.
In February, 1909 , three other cases of small-pox occurred at Stockport. The primary case was a woman, aged 21, employed in the card-room of a cotton mill. She had been vaccinated in infancy.
The doctor who attended the case was doubtful as to the diagnosis, and after consultation with his partner concluded that it was chicken-pox, so that the case was not discovered until the first contact case was notified. This was a severe semi-confluent case occurring in a friend who had visited the first case when she was ill. The second contact case was the mother of the primary case. The occupation of the first case was that of a drawing tenter, and this operative also was in the habit of moistening the hands with the tongue in order to facilitate the joining of the broken ends of the raw cotton as it passed over the drawing frames. I ascertained from the manager of the mill that the cotton in use at the mill was Egyptian, and that it was grown at Zifta, in the delta of the Nile. The cotton which possibly contained the infection was shipped from Alexandria and received at the mill about the end of January. I further ascertained that small-pox had for some time been very prevalent in the delta, a large number of deaths occurring both at Cairo and Alexandria. Dr. Ross, Medical Officer of Health for Cairo, was kind enough to send me a statement showing the incidence of small-pox in Cairo, Alexandria, and Port Said during the four years 1906-09. He states that " the period of comparative immunity from small-pox in Egypt is now about nine years. The last autbreaks began in Alexandria early in 1907, when 504 cases occurred. It then spread to Port Said in March, 1908, and to Cairo in December, 1908, where during the first half of the year 1909, 447 cases were notified, with 200 deaths."
Dr. Ross adds: It should be noted that very little cotton is exported from Cairo itself, for the majority is packed in the country districts and exported mainly from Alexandria."
It will be seen later that the greatest danger of the raw cotton becoming infected with small-pox exists in the country districts and probably very little infection occurs at the exporting towns.
I drew attention in the Stockport Health Report, 1908, and in Public Health, 1909,1 to the possibility of the infection of small-pox being conveyed from foreign parts by means of raw cotton, and several minor epidemics have since been reported in which there was evidence It is a significant fact in this small outbreak that two men employed at the mill contracted small-pox simultaneously, the rash appearing in each case on the same day. These two men, who were the primary cases in the outbreak, were employed at the same machine, each being a stripper and grinder. The raw cotton from the blowing-room is placed in the carding engine and passed over revolving cards, from which innumerable small wire spikes project: and by this means it is disentangled, combed and cleaned, the good cotton fibre adhering to the cards, the waste, dust and dirt passing into boxes below. The cotton is removed from the cards at intervals by the strippers and grinders, and the cards require frequent cleaning on account of the dust and dirt which collect between the small projecting spikes. Although it is compulsory now to clean the carding engine by machinery which carries away the bulk of the dust, in the cases under consideration the cleaning of the cards was carried out by the strippers and grinders by means of hand brushes, and from the large volumes of dust thus occasioned it would be impossible to avoid inhaling a considerable quantity. -As the result of careful inquiries no evidence whatever could be obtained that either the employ6s themselves or the cotton could have become infected by any unsuspected case of the disease working at the mill. A common cause of infection outside the mill was also excluded, as the two men lived at a considerable distance apart, and never met except during their work at the mill. The cotton used at the mill was Egyptian, but it was not possible to ascertain the exact source from whence it came. The primary and contact cases had, with one exception, all been vaccinated in infancy.
The fact that two employes working at the same machine contracted the disease at the same time, when every source of infection outside the mill can be excluded, indicates strongly that the material upon which they were working was the common source of infection.
At Colne, in July, 1910 , an ouitbreak of small-pox occurred. The Medical Officer of Health informed me that all the cases were workers in two spinning mills, but he was of opinion that the source of the disease was not associated with their occupation, and supported his view by the argument frequently brought forward, that having regard to the amount of cotton dealt with in Lancashire, if the raw material were infected there would be greater epidemics of small-pox. The primary case in this outbreak had not been reported and was discovered to have fresh scars, when other contact cases had been notified.
The cotton in use at the mills was American, some coming from Memphis, U.S.A.
I was unable to obtain detailed information as to the exact occupation and circumstancqs of these cases, and although there is little evidence to inculpate cotton as the causal factor, I have mentioned the outbreak as it originated among and was limited to cotton operatives.
At Chadderton, Lancashire, a small outbreak affecting six persons commen.ced in November, 1910. The first case, a female aged 14, unvaccinated, was employed as a little tenter in the card-room of the Manor Mill, Chadderton. Dr. Ashton, who kindly supplied me with the information concerning these cases, stated that, " in her work she might moisten her fingers to piece the ends, and in any case there is plenty of dust and cotton fibre in the air which would find its way into her mouth; I was unable to find any other source of infection unless some infected article from our last epidemic which, however, finished four years ago."
All the cotton used at the Manor Mill came from Memphis, .U.S.A. The remaining five cases, of which three were cotton operatives and two were children, were all connected in some way with the first case, and would appear from the dates of onset of illness to be contact cases. The medical officer remarks that " Case 1 is the only one I can attribute to direct infection from cotton."
In March, 1911, an epidemic of small-pox commenced at Bury, resulting in the notification of thirty cases. Information concerning this outbreak is given in the Annual Health Report for Bury by Dr. Granville Buckley, and it may be interesting to quote the following extracts: "In the first instance only two cases were notified-the mother (Case 1) and daughter (Case 2)-and, on inquiry at the home, it was found that another daughter (Case 3) was being treated by her medical attendant for a skin disease. This girl, aged 15, was unvaccinated, and was employed as a weaver in a cotton mill, where she had been engaged nine days. Prior to commencing work as a weaver she was engaged in the card-room of another local mill, and it was at this mill that she commenced to be ill. On examination, she was found to be suffering from small-pox, and in about the third week of the disease. In the same weaving shed in which the girl had worked were 300 operatives, who must have been in contact with this unrecognised case of small-pox."
"The probable source of the outbreak was infection from cotton, but at the same time no direct evidence could be traced to this."
It was, of course, urged in objection to the view that the infection was conveyed in raw cotton, that the operative first attacked was a weaver, and that the probabilities were greatly against cotton retaining any infection up to the weaving stage; but when the patient began work at the weaving shed, where she was found, she already had the disease, and was previously employed in another mill as a can-tenter, and in that capacity came in-contact with the raw cotton in an atmosphere impregnated with cotton dust, and, assuming there was infection in the cotton, there was every liability of a susceptible person inhaling it. All the cotton the girl had to deal with came from the Southern States. It, faay be stated here that the man who dealt directly with the cotton from the bales had only been vaccinated once, but he showed extremely good cicatrices on his arm. The infection (still assuming that it was in the cotton) was probably too attenuated to affect a vaccinated person; and it was unfortunate that a totally unvaccinated girl should have been in contact with the raw material. At the time the girl changed her employment, and began wveaving, there were pustules all over her face. These were seen by her fellowoperatives." At Oldham, in 1913, a small outbreak of small-pox occurred, in which the first patient to be attacked was a girl who was employed in the card-room of a cotton spinning mill. The raw cotton used at this mill came from the Southern States, and the medical officer of health was of opinion that cotton was the source of infection.
At Milnrow, Lancashire, in May, 1914, another outbreak of smallpox of a highly interesting character occurred, associated with infection in a cotton mill; and Dr. Macewen, of the Local Government Board, who investigated. this outbreak, has kindly consented to add some notes concerning these cases as a supplement to this paper.
The important question now arises as to how and to what extent the raw cotton may be specifically infected.
In the report of the New Orleans Board of Health for 1907, referring to small-pox, it is stated that " the bulk of the infection was due to repeated importation of cases both in the incubative and eruptive stage, the spread of infection from individual cases being limited in most instances to one or two cases of the disease at the most." While prompt measures are taken to deal, both with cases which arise within the city and those which enter from outside-and, indeed, with very good effect, as usually only one, or at most two, contact cases are reported to arise from these cases-it is evident from the above statement that a large number of persons actually suffering from the disease in the eruptive stage, as well as others in the incubative stage, enter the towns from the outlying districts. The mild character of the disease in New Orleans in 1907 is indicated by the fact that among 234 cases of small-pox reported only ten deaths occurred.
A prevalent superstition is current among the field hands in the States that the white "medicine man" is possessed with the occult power of witchcraft, with the result that many who are smitten with disease of any kind prefer to hide away and take their chances unattended rather than come within the grasp of the doctor. Many cases of small-pox occurring among workers in the cotton fields are thus unheard of.
Although precautions are taken as far as possible to prevent infected persons from working in the cotton fields, owing to the expanse and undeveloped state of the great part of the Cotton Belt the difficulties of adequate Public Health administration at the present time are very great, and when small-pox, especially of a mild character, is prevalent among the hands there is no doubt that many cases deliberately unreported as well as " missed " cases continue to work in the cotton fields throughout an attack of the disease. In the process of gathering the raw material in the cotton fields the pickers, who are negroes of both sexes, carry large open-mouthed bags, which are slung around their necks, and hang in front of the body. They gather the cotton with both hands as they pass down the rows in the cotton field and deposit it in these bags. An almost universal habit obtains among the pickers of both sexes of chewing tobacco, and in the States a root known as waheyawa, while at work; this engenders the habit of frequent expectoration, and commonly some of'the expectorated matter enters the bags containing the cotton, so that should a picker while suffering from small-pox continue to work in the cotton fields it is clear that, apart from merely handling the cotton, these undesirable habits of chewing and expectoration constitute a direct means of specifically infecting the raw material as it is being gathered in the fields. Infection may also occur, though in a less degree, in the process of ginning and in baling or. packing' the cotton for transport at the docks.
With regard to the transmission of the infection of small-pox, it is acknowledged that under certain circumstances the "striking distance and infectivity of this disease may be very great, probably greater than that of any other infectious disease, and that the contagium may be transmitted by aerial convection over a considerable distance, and while generally speaking the disease is communicated by more or less intimate ,contact with an infected person, it is admitted that fomites and other infected materials are able to transmit the disease. Infected material, however, appears as a rule to become ineffective in a comparatively short time as a means of spreading the disease, unless the conditions are such as to constitute a suitable nidus for the contagium. It is pertinent therefore to consider these conditions in the case of raw cotton.
Bales of cotton which are damp frequently command a higher price on account of their appearance than those, containing the same quality of cotton, which are dry, and some experienced merchants, while deprecating excessive damp, hold the opinion that cotton that does not contain moisture cannot be properly baled; hence it is a common practice to adulterate the cotton before it is pressed into bales by the addition of water, and at a Congress of Cotton Spinners in Egypt, in October, 1913, Egyptian exporters were severely criticised by the delegates who had inspected the baling of the cotton at the quayside in Alexandria, and had noticed that the contents of a large syringe holding about a quart of water were from time to time sprayed on the loose cotton. The normal amount of free moisture in raw cotton has been ascertained to vary from about 8 per cent. to 12 per cent.
When the bales are opened at the spinning mill the interior is often found to be quite warm, and no doubt slight fermentative processes are going on which maintain a certain degree of warmth in the interior of the bale from the time it leaves the pressing house at the foreign port until it reaches the mill in Lancashire. Raw cotton therefore, on account of its texture and organic nature as well as the conditions of moisture and temperature 'which have been shown to exist within the bales, is probably a very suitable medium for the saprophytic existence of the contagium of small-pox, and for the transference of the disease from foreign parts.
The question is frequently asked why, if small-pox can arise from imported cotton, considerable epidemics do not frequently occur in Lancashire ?
The reply is that outbreaks of small-pox do, in fact, frequently occur in Lancashire, much more frequently, indeed, than in any other part of the country, and with the exception of occasional cases arising from Liverpool shipping, nearly always originate among cotton operatives. The question why these outbreaks do not develop into considerable epidemics is one which may be applied to any other infectious disease, although there are certain features which characterise these outbreaks relating to the vitality of the germ, the quantity of infecting material, and the susceptibility, or its converse, the resistance of the worker, which should be specially considered. It is an interesting fact that the primary cases which appear to have arisen by direct infection from the cotton are as a rule of a mild type, whether vaccinated or not, and on more than one occasion have been mistaken for skin disease or chicken-pox until contact cases have revealed the presence of small-pox. Moreover, the infectivity of the primary cases does not generally appear to be great, having regard to the large number of cotton operatives who come into more or less intimate contact with these cases, and the usually limited character of the outbreaks, the number of cases occurring in each of the outbreaks I have mentioned being as follows: Leaving out the question of preventive measures, which are of course energetically pursued in every case, it will be seen that the first Stockport case was an isolated one, and that eleven cases at Milnrow, which appear to have been independently infected by cotton, did not give rise to any contact cases. In the outbreak at Bury the primary case, owing to an error in diagnosis, had been working for nine days in a weaving shed with 300 operatives before the disease was recognised.
While suitable conditions for bacterial life have been shown to exist in baled cotton it is probable that the organism of this disease becomes attenuated in this extra-corporeal habitat, and that the infectivity of the material may be considerably reduced during the prolonged interval between the gathering of the cotton and the manufacturing processes, and that this reduction in vitality as regards virulence, reproductive capacity and striking distance of infection may to some extent account for the limited character of the outbreaks.
With regard to the qu'antity of infecting material, generally speaking, infection by the native would only occasionally occur, and hence a very small proportion of the enormous amount of cotton exported can thus be affected; moreover, only those operatives who from the nature of their occupation inhale a considerable quantity of dust, or who might introduce infection into the mouth in the process of piecing, appear to be liable to contract the disease from the cotton.
The early processes of manufacture consist entirely of methods for cleaning out and loosening the matted masses of fibres, and enormous quantities of dust, consisting of sand, leaf, seed, fibre and other impurities are removed. These processes are carried out in the mixing room, the blowing room and the carding room, and although the bulk of the dirt is removed by the machines the atmosphere is often impregnated with dust, especially when the machines are cleaned out by hand. In the card-room also are various machines, the drawing frames, combing frames, slubbing frames and roving frames, by means of which the cotton fibre is further cleaned, rendered parallel and drawn to a fine thread. At these mnachines piecing is done by the various tenters or attendants at the frames. The operatives engaged in these rooms appear to be especially liable to infection, while the later processes of manufacture in the spinning room are apparently devoid of danger.
I have never heard of a case of small-pox originating in a weaving shed. The cotton used for this process is no longer in the raw state and no danger of infection arises in this occupation.
The resistance of the worker is of course an important factor which operates in determining the frequency and magnitude of these outbreaks. Before the Vaccination Act of 1907 the percentage of exemptions in England and Wales was 8X4, and though a higher percentage would obtain in Lancashire, it may be safely assumed that not less than three-fourths of the operatives working in the mills at the present time were vaccinated in infancy. The residual protection existing as the result of early vaccination undoubtedly has an effect in limiting the outbreaks. At the present time in many of the manufacturing centres exemptions from vaccination are being obtained for more than half of the total births, so that the number of persons liable to infection from small-pox is rapidly increasing, and hence outbreaks of the disease among cotton operatives are likely to become more frequent, although improvements in the working conditions and the manufacturing processes may to some extent counteract this tendency. But in view of the risk of infection incurred by operatives in dealing with raw cotton I think it is justifiable that the vaccination or re-vaccination of these employes should be made compulsory.
SUMMARY.
(1) Small-pox has been shown to be prevalent in certain cottongrowing districts.
(2) Missed and unreported cases occur among workers employed in the cotton fields.
(3) Occasional infection of the cotton by the worker is inevitable.
(4) The raw material from these districts is imported for manufacture to mills in Lancashire.
(5) Certain employes working with this cotton contract small-pox when other sources of infection can be excluded. In one of the outbreaks mentioned, two cases dealing with the same raw material, and in another eleven cases, were infected simultaneously.
(6) These facts point directly to the conclusion that small-pox is conveyed from the worker in the cotton-growing districts to the cotton operative in this country, and that raw cotton is the vehicle of infection. (7) Only those employes engaged in the earlier processes of cleaning and combing the raw material appear to be liable to direct infection from this source, and no risk attaches to the occupation of weaving.
(8) Outbreaks of the disease arising from cotton appear to be mild in character and limited in extent. This may to some extent be accounted for by the fact that the majority of employes have been vaccinated, albeit in infancy. The mild character, however, is also revealed when the primary case is unvaccinated, so that it is not unlikely that some loss of vitality of the infecting organism may take place during a saprophytic existence.
(9) The evident danger of infection from raw cotton would be entirely obviated by compulsory vaccination. IN June, 1914, I visited the Urban District of Milnrow, in Lancashire, and the Borough of Rochdale, for the purpose of making inquiry concerning the circumstances of a small outbreak of small-pox. It may be convenient to deal with the Milnrow cases first, as the disease first appeared in that district. There were eleven cases of small-pox in Milnrow, and the dates on which the rash first appeared were as follows: May 30, four cases; May 31, five cases; June 1, one case; June 2, one case (eleven cases in four days). It appeared, therefore, that there was some common source of infection. All of the persons who contracted the disease were employed in the New Ladyhouse Cotton Spinning Mill. So far as could be ascertained, none of them had been recently out of the district, and no source of infection outside of the mill could be suggested.
The New Ladyhouse Mill is divided into two separate parts. In one part the bales of cotton are opened out, and a series of processes are gone through ending with the spinning of the cotton; whilst in the other the cotton is finished in a variety of ways. All the workers who contracted the disease worked in the first of the two parts, where some 132 persons were employed, while only some eighteen persons worked in the second part in which no cases occurred. The cotton passes through the following processes in the first part of the mill in which the infected workers were employed (1) Mixing Room.-The raw cotton is elevated to the mixing room, which is /on the first floor directly above the blowing room. Two men were employed in the mixing room in opening the bales and
